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SOLUTION: A board for laser cutting contains a board, having an inner surface 142a 
and an outer surface on which a cut line is shown, a wiring 146 of a conducting 
layer, which is formed along a corresponding cut line of the inner surface which 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display panel which consists of a 

substrate for laser beam cutting, and a substrate for laser beam cutting. 

[0002] 

Pescription of the Prior Art] Recently, it is a monotonous mold display using the liquid crystal which 
has the property of an optical shutter to make light intercept [ intercept, and intercept, and intercept, and 
the liquid crystal display module (Liquid Crystal Display Module) widely used as a substitute of a 
cathode-ray tube (CRT:Cathode Ray Tube) is in the condition poured into the interior of the LCD panel, 
embraces an electrical signal, and is passed ], by merits, such as small, lightweight-izing, and a low 
power. 

[0003] The thin film transistor (TFT:Thin Film Transistor) liquid crystal display used most widely in an 
active mold liquid crystal display consists of a TFT substrate, a color filter substrate to which it adheres 
so that it may counter with a TFT substrate, and liquid crystal. Each component is formed in two large- 
sized glass mother substrates with which the LCD unit cell of about six sheets can form this TFT 
substrate and color filter substrate in coincidence. 

[0004] The thin film transistor component and pixel electrode which were formed in each intersection of 
two or more gate lines, two or more data lines formed so that perpendicular decussation might be carried 
out with a gate line, and a gate line and a data line are formed in the glass mother substrate for TFT 
substrates. 

[0005] Moreover, the color filter layer, black matrix, and counterelectrode of red, green, and blue are 
formed in the color filter substrate which is the one remaining glass mother substrate. A black matrix has 
played the role which prevents that the thin film transistor of a TFT substrate operates by the OFF state 
while preventing mixing of the light between color filter layers. 

[0006] The TFT substrate and color filter substrate with which such a component was formed cut a 1 
side substrate [ mutual alignment and after fusion is carried out, before liquid crystai is poured in 
between a color filter substrate and a TFT substrate ], and counter a cutting plane line along with a 
cutting plane line, and also they are cut by individual LCD unit glass by carrying out sequential cutting 
of the side substrate. 

[0007] It is the process flow chart showing the process in which drawing 1 1 and drawing 12 cut the 
substrate by which fusion was carried out using the diamond scriber, and a polarizing plate is adhered, 
drawing 13 is the rough top view of the thin film transistor substrate in the liquid crystal display panel of 
the fusion condition by the conventional technique, drawing 14 is the detail drawing of the "A" part of 
drawing 13 , and drawing 15 (A) and (B) are the fragmentary sectional views of a thin film transistor 
substrate in the liquid crystal display panel cut along with the cutting plane line of drawing 13 . 
[0008] The process (ST1) which will fuse a substrate if drawing 1 1 is referred to, and the cutting process 
which cuts the mother substrate by which fusion was carried out using the diamond scriber (ST2), The 
liquid crystal inlet seal process that the liquid crystal packer filled up with liquid crystal between the 
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substrates by which fusion was carried out seals (ST3) and a liquid crystal inlet (ST4), A mother 
substrate is transported to the following process by carrying out sequential advance of the polarizing 
plate adhesion process (ST5) of adhering a polarizing plate to the outside surface of both the substrates 
by which fusion was carried out, and the polish process (ST6) which grinds a cutting plane using a 
grinder (ST7). (Fab-Out) 

[0009] The process (ST1) which will fuse a substrate if drawing 12 is referred to, and the cutting process 
which cuts the mother substrate by which fusion was carried out using the diamond scriber (ST 12), The 
liquid crystal inlet seal process that the packer filled up with liquid crystal between the substrates by 
which fusion was carried out seals (ST13) and a liquid crystal inlet (ST14), It is transported to the 
following process by completion with the polarizing plate adhesion process (ST 16) of adhering a 
polarizing plate to the outside surface of both the substrates by which fusion was carried out to the 
polish process ST 15 which grinds a cutting plane using a grinder (ST17). (Fab-Out) 
[0010] After being cut along with the cutting plane lines CI, C2, and Gl of the thin film transistor 
substrate 10 in two above-mentioned approaches so that a polish process may be illustrated by the 1 side 
substrate, for example, drawing 13 and drawing 14 , in the substrate by which fusion was carried out, it 
is the process which grinds the vertical edge of the field cut along with Gl line at a predetermined 
include angle, the short bar (shorting bar) to which the drawing sign 14 connects the gate wiring 12 in 
drawing 13 and drawin g 14 , and the short bar to which 1 6 connected data wiring - it is - these short 
bar 14 and 16 - cutting - it is in process and the role which guides static electricity to generate to a 
touch-down edge is carried out. 

[001 1] A polish process is performed in order to prevent that control damage on the printed circuit board 
adhering to a pad, the crack which remains further develops, and wiring is disconnected after a cutting 
process while removing the glass chip which remains at the edge of the cut substrate and to prevent 
breakage of a panel. 
[0012] 

[Problem(s) to be Solved by the Invention] however - according to the approach illustrated by drawing 
11 — cutting after a cutting process — it is in process, when the generated glass chip remains at the edge 
of a panel, it is a polarizing plate adhesion process, and the defect by the glass chip might occur Since 
such poor polarizing plate adhesion was accompanied by implementation of the RIWA king (reworking) 
activity for carrying out the reattachment of the polarizing plate consequently, the rise of a 
manufacturing cost and reduction of productive capacity might occur. 

[0013] Moreover, according to the approach of drawing 12 which carries out a polish process before 
adhesion of a polarizing plate, the poor polarizing plate adhesion by the glass chip generated in the 
cutting process decreases notably, but Since it was in the condition that the short bar 14 was removed in 
secondary cutting processes performed along with the cutting plane line Gl of drawing 13 and drawing 
14 , there was a possibility of inducing the defect of the thin film transistor formed between polish 
processes at the panel by static electricity generated by friction. 

[0014] Although cutting of the glass mother substrate using laser will be performed along with the 
cutting plane line of the request which is started from the outside surface of a glass mother substrate, and 
is formed in a glass mother substrate if drawing 13 is referred to, the case where the wiring 12 formed in 
the internal surface is not cut along with a cutting plane line occurs. Namely, although the glass mother 
substrate 10 of the substrate of a thin film transistor is correctly cut along with cutting plane lines CI 
and C2 so that it may be illustrated by drawing 15 (A) and (B) For the conductive wiring 12 which 
exists in the internal surface of a substrate, the heat generated from the glass mother substrate 10 did not 
spread correctly, but poor cutting to which the conductive wiring 12 ****** s on a cutting plane line CI 
and the C2 outside, or does not reach cutting plane lines CI and C2 might occur. Such poor wiring is 
based on the heat expansion difference between the elasticity of the metal used as wiring, and the glass 
used as a substrate and wiring to which the glass substrate adhered along with the cutting plane line. 
[0015] On the other hand, a sealant is applied to the internal surface of a 1 side substrate like drawing 16 
for the fusion of two substrates. Drawing 16 is the top view showing the physical relationship of cutting- 
plane-line 39a relevant to the spreading location of a sealant 36 and the liquid crystal inlet 37 in the 
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fusion substrate 32, the drawing signs 38a, 38b, 39a, and 39b show a cutting plane line, and 34 shows 
the black matrix, respectively. 

[0016] Although the seal line formed in the part which excepted the liquid crystal inlet 37 has not lapped 
with the cutting plane line if drawing 16 is referred to, the seal line for the liquid crystal inlet 37 has 
lapped with cutting-plane-line 39a. Thus, since the cutting conditions of cutting-plane-line 39a by the 
side of the liquid crystal inlet 37 differ from other cutting plane lines, it is difficult to carry out full 
cutting of the substrate by which fusion was carried out using laser at a unit panel. Therefore, other 
cutting plane lines and other process conditions needed to be set to the liquid crystal inlet 37 side cutting 
plane line, and there was a problem that the process conditions for cutting became complicated by it in 
it. 

[0017] Moreover, so that it may be illustrated by drawing 17 which expanded the part "B" including the 
liquid crystal inlet 37 and the circumference of drawing 16 When it is located so that cutting-plane-line 
39a may cut a part for the neck of the inlet 37 of a sealant 36 In order to plug up an inlet 37, when 
approaching so that a sealant 66 may plug up an inlet 37, in a seal process, there was a problem of 
flowing into the liquid crystal layer (not shown) by which air was enclosed between the fusion 
substrates 32 through the liquid crystal inlet 37. 

[0018] Therefore, this invention perceived such a trouble, and was thought out and the 1st purpose is in 
preventing generating of a glass chip while cutting the fusion substrate for liquid crystal display panels. 
[0019] Moreover, the 2nd purpose of this invention is to prevent generating of static electricity, while 
grinding the cutting plane of a fusion substrate. 

[0020] Moreover, the 3rd purpose of this invention is to prevent poor cutting generating of conductive 
wiring formed in the internal surface of a fusion substrate, while cutting the fusion substrate for liquid 
crystal display panels using laser. 

[0021] The 4th purpose of this invention is further again to prevent the inflow of the air which let the 
liquid crystal inlet pass between the end seal processes which plug up the liquid crystal inlet of a fusion 
substrate. 
[0022] 

[Means for Solving the Problem] The liquid crystal display panel which consists of the substrate for 
laser beam cutting and the substrate for laser beam cutting concerning this invention for attaining the 
aforementioned purpose is cut using the laser which has two kinds, i.e., the 1st, and the laser beam of the 
2nd wave for the cutting object containing the buffer layer for crack propagation prepared between the 
internal surface of said mother substrate, and said wiring along with wiring formed in the internal 
surface of a mother substrate and a mother substrate, and the cutting plane line of said mother substrate. 
[0023] The laser beam of the 1st wave carries out heat expansion of the mother substrate, and makes a 
mother substrate generate a crack by cooling, and the laser beam of the 2nd wave makes a lower wiring 
layer spread the crack here, in case a mother substrate is penetrated, heat expansion of the buffer layer is 
carried out and a crack occurs in a buffer layer by cooling. 

[0024] According to other descriptions of this invention, the fusion substrate for liquid crystal display 
panels for cutting The 1st translucency insulating substrate containing wiring and the pixel electrode 
which were connected with the thin film transistor formed in the internal surface, and said thin film 
transistor, Said 1st translucency insulating substrate and the internal surface which counters It has. The 
2nd translucency insulating substrate containing the color filter layer formed in said opposite internal 
surface, said black matrix, and a counterelectrode is included. Said 1st and 2nd substrates have the 
outside surface as which a cutting plane line is displayed, and contain the buffer layer which does and 
spreads the generated crack of the wiring and said internal surface of said conductive layer to said 
conductive wiring along with the cutting plane line of said outside surface, and the corresponding 
correspondence cutting plane line of said internal surface. 
[0025] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of the liquid crystal display 
panel which consists of the substrate for laser beam cutting and the substrate for laser beam cutting 
concerning this invention is explained to a detail, referring to an appending drawing. 
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[0026] (The 1 st operation gestalt) Drawing 1 and drawing 2 are the process flow charts for explaining 
the manufacture approach of the liquid crystal display panel by the 1st operation gestalt of this 
invention. 

[0027] As for the manufacture approach of the liquid crystal display panel by this invention, reference of 
drawing 1 prepares a fusion substrate first (ST71). A fusion substrate consists of the glass mother 
substrates for TFT substrates and the glass mother substrates for color filters with the area corresponding 
to at least one unit panel area. 

[0028] The thin film transistor component and pixel electrode which were formed in each intersection of 
two or more gate lines, two or more data lines formed so that perpendicular decussation might be carried 
out with a gate line, and a gate line and a data line are formed in the glass mother substrate for TFT 
substrates. 

[0029] In order to prevent generating of static electricity in a cutting process so that it may be illustrated 
by drawing 13 and drawing 14 , it is perpendicular to wiring 12 and the short bar 14 which connects 
wiring 12 is formed in the 1 side edge section of wiring like a gate line and a data line. Here, cutting 
plane lines CI and Gl are arranged in parallel with the short bar 14 in the location which kept 
predetermined spacing and was isolated from the short bar 14. 

[0030] Moreover, the color filter layer, black matrix, and counterelectrode of red, green, and blue are 
formed in the color FIRITA substrate which is the one remaining glass mother substrate. A black matrix 
functions as preventing that the thin film transistor of a TFT substrate operates by the OFF state while 
preventing mixing of the light between color filter layers. 

[003 1] Next, the substrate by which fusion was carried out is cut along with a cutting plane line using 
laser (ST72). The cutting process using laser is performed so that cutting of the residual substrate which 
counters after cutting of the 1 side substrate of a fusion condition may be performed. It starts from the 
outside surface of a substrate and cutting of the selected 1 side substrate is ended by the internal surface. 
[0032] Unlike the cutting plane cut using the diamond MODDO blade, it is not ruined, and there is 
almost no generating of a glass chip also after polish. Therefore, the poor adhesion by the glass chip in 
the consecutiveness process which adheres a polarizing plate to the outside surface of a substrate is 
minimized. 

[0033] Moreover, since a glass chip is hardly generated at the edge of the cutting plane of an internal 
surface also after cutting in the case of a TFT substrate, the defect whom a glass chip pressurizes wiring 
between TCP bonding processes, and wiring disconnects is prevented. Although the initiation edge on 
the front face of an outside where cutting is started has a possibility of damaging easily also with an 
impact weak as a part on which stress is concentrated, since a part for stress raisers is removed by 
application of the laser-beam-cutting approach, shock resistance improves and the defect of edge 
breakage is prevented. 

[0034] Next, after being filled up with liquid crystal between the TFT substrates and color filter 
substrates which cutting completed (ST73), a liquid crystal inlet is sealed according to a seal process 
(ST74), and a polarizing plate is adhered to the outside surface of a TFT substrate and a color filter 
substrate (ST75). 

[0035] The cutting plane edge of the outside surface of a substrate is ground by laser after adhesion of a 
polarizing plate (ST76). Here, since polish is performed by laser, generating of static electricity by 
friction is prevented between polish processes. Consequently, it is prevented that the thin film transistor 
component formed in the internal surface of a TFT substrate gets worse with static electricity. 
[0036] Next, the panel which laser polish completed is taken out (Fab-Out), and it performs like a 
consecutiveness erector (ST77). 

[0037] In addition, in said operation gestalt, although the polarizing plate adhesion process was carried 
out by the both-sides outside surface of the fusion substrate in a projection mold translucency liquid 
crystal display, in the case of a reflective mold, it is formed only by 1 side. 

[0038] On the other hand, although the laser polish process was carried out after advance of a polarizing 
plate adhesion process with the aforementioned operation gestalt, the process sequence can also be 
changed. Namely, the laser-beam-cutting process which cuts a fusion substrate along with a cutting 
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plane line so that it may be illustrated by drawing 2 (ST82), The liquid crystal packer who makes it 
filled up with liquid crystal between the substrates by which fusion was carried out (ST83), It can also 
go on in order of the end seal process (ST84) which seals a liquid crystal inlet, the laser polish process 
(ST85) which grinds the edge of a cutting plane by laser, and the process (ST86) which adheres a 
polarizing plate to the outside surface of both the ground substrates. 

[0039] Drawin g 3 is the sectional view showing the cutting plane 92 and polished surface 94 of the 
substrate 90 cut by the approach of this invention, and shows that round processing of the polished 
surface 94 was carried out. 

[0040] On the other hand, although the two aforementioned operation gestalten explained the case where 
all of the cutting process using laser and the polish process using laser were carried out, as a focusing 
beam which contacts a cutting plane between the cutting processes using laser, the major axis is parallel 
to a cutting plane line, and it is also possible to skip a polish process by using the thing of the elliptical 
ring structure to which a cutting plane line and a minor axis cross at right angles. That is, another polish 
process which carries out round processing of the radial-border section becomes unnecessary by 
carrying out round processing of the radial-border section of the cutting plane by which cutting is started 
by use of the focusing beam of an elliptical ring structure. Moreover, by using the focusing beam of an 
elliptical ring structure, generating of the glass chip in the internal surface which ends cutting can be 
prevented, and a defect by whom wiring will be cut between the processes which connect one side edge 
of a tape carrier package without another polish process with wiring formed in the internal surface of a 
TFT substrate can be prevented. 

[0041] According to the 1st operation gestalt, generating of the glass chip in a cutting plane can be 
substantially prevented by performing the cutting process of the fusion substrate for liquid crystal 
display panel manufacture using laser. Consequently, the poor polarizing plate adhesion in the substrate 
outside surface by the glass chip which remains after a cutting process, and a poor open circuit of wiring 
at the time of the tape carrier package bonding in a substrate internal surface are prevented. Moreover, 
by grinding the edge of a cutting plane by laser, generating of static electricity is prevented between 
polish processes, and defect generating of the thin film transistor by static electricity is prevented. 
[0042] (The 2nd operation gestalt) Use of the laser proposed with the 1st operation gestalt is un-effective 
about cutting of wiring formed in the internal surface of a substrate along with the cutting plane line. 
Therefore, use of the panel for cutting finely wiring of the cutting plane of a fusion substrate or a single 
substrate is required strongly. 

[0043] Drawing 4 is the rough top view showing the relation of the wiring 106 and the cutting plane line 
108 of the fusion substrate 102 for liquid crystal display panels by the 2nd operation gestalt of this 
invention. In drawing 4 , it is superimposed on the drawing sign 104 along the seal line in which it was 
formed in the 1 side substrate, for example, color filter substrate, in a fusion substrate, and the sealant 
for the fusion of two substrates 102 which counter was formed, and it shows the black matrix with the 
structure of a square frame. 

[0044] In drawing 4 , as for example, data wiring, the wiring 106 which adjoined the cutting plane line 
108 is arranged, where the edge is isolated at predetermined less than spacing from a cutting plane line 
108, for example, about 1mm. Moreover, as for example, gate wiring, wiring (not shown) which 
adjoined the cutting plane line 109 is arranged, where a cutting plane line 109 to predetermined spacing 
is isolated for the edge. Therefore, since wiring does not exist in a cutting plane line even if it irradiates 
a laser beam along with the cutting plane line 108,109 of the substrate 102 by which fusion was carried 
out or cuts using a diamond cutting machine, poor cutting illustrated by above-mentioned drawing 15 
(A) and (B) does not occur. 

[0045] When a thin film transistor acts as an active element for on the other hand switching the unit 
pixel electrode formed in a lower substrate in the fusion substrate 102 with said operation gestalt, on a 
lower substrate, an insulator layer or a protective coat is applied on the whole surface. If the edge is 
formed to the outside location of a cutting plane line 108,109, poor cutting will also generate such an 
insulator layer and a protective coat according to a property difference with a glass substrate. Therefore, 
poor cutting is substantially prevented by forming an insulator layer and a protective coat only in a 
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cutting plane line 108,109. <BR> [0046] Moreover, electrostatic diode is formed in a cutting plane line 
108, or the short bar 14 and 16 illustrated by drawing 13 and drawing 14 can be substituted by 
installation of other static electricity generating prevention means, and instead of inspecting wiring, 
individually, both TFT inspection can contact a probe (probe) to wiring, and it can also inspect them. 
[0047] Drawing 5 is the top view showing the relation between cutting-plane-line 122a of the fusion 
substrate 112 and the liquid crystal inlets 117 concerning other operation gestalten of this invention, the 
drawing sign 1 14 shows the black matrix formed in the internal surface of a 1 side substrate, for 
example, a color filter substrate, in the fusion substrate, and Signs 1 18a, 1 18b, 122a, and 122b show the 
cutting plane line, respectively. Furthermore, drawing 6 is the enlarged drawing of the M C M part of 
drawing 5 . 

[0048] The seal line for the liquid crystal inlet 1 17 is located in cutting-plane-line 122a so that it may be 
illustrated by drawing 5 . It is as follows if the relation between cutting-plane-line 122a and the liquid 
crystal inlets 1 17 which have been arranged along with the part which adjoined the liquid crystal inlet 
1 17 is explained with reference to drawing 6 which expanded the "C" part of drawing 5 . 
[0049] 1st line 1 16a in which the seal line 116 of liquid crystal inlet 117 part has the part by which 
opening was carried out with the main seal line 1 16 of square yoke structure so that it may be illustrated 
by drawing 6 , It is perpendicular from the edge where opening of the 1st line 1 16a was carried out, is 
perpendicular from the edge of 2nd line 1 16b which is extended and has the 1st die length, and 2nd line 
1 16b, it is extended, is parallel to cutting-plane-line 122a, and 3rd line 1 16c which has the 2nd die 
length in the direction of an outside of 2nd line 1 16b is included. As for the spacing d between 3rd line 
1 16c and cutting-plane-line 1 12a, at this time, it is desirable to make it less than 1mm. 
[0050] 3rd line 1 16c by which more nearly predetermined die length was extended in parallel with 
cutting-plane-line 122a outside **** the seal line 1 16 shown in the operation gestalt of this invention 
illustrated by drawing 6 also after cutting of a fusion substrate by short-* ***(ing) the die length for a 
neck of the 2linel 16b, i.e., a liquid crystal inlet, as compared with the conventional structure. 
[005 1] 3rd line 1 16c by the differential pressure of the interior of a eel, and the exterior between the seal 
processes for sealing a liquid crystal inlet from above-mentioned structure Since air flows through the 
path between a sealant 126 and 3rd line 1 16c in case the sealant 126 for seal is inhaled at the liquid 
crystal inlet 1 17 side, the inflow path of air is secured for a long time as compared with the conventional 
structure, and the inflow of air is prevented substantially. 

[0052] As for cutting of a fusion panel with the aforementioned structure, it is desirable to sprinkle a 
cooling agent into the part which irradiates a laser beam along with a cutting plane line and by which the 
laser beam was irradiated, and to be carried out when making it soak spread along with a cutting plane 
line. 

[0053] It is also possible to constitute so that the reserve slot of the predetermined depth may be formed 
along with a cutting plane line using a diamond blade, a weak impact may be added alternatively and a 
fusion substrate may be divided into unit panel size. Moreover, also when the quartz substrate other than 
the glass substrate applied with said operation gestalt is applied, according to the panel structure of this 
invention, the almost same effectiveness can be offered. 

[0054] On the other hand, although the case where a sealant was located in a cutting plane line the case 
where wiring is located in a cutting plane line, and for a liquid crystal inlet was separated and illustration 
explanation was given in said example, also when all the wiring and liquid crystal inlets are in a cutting 
plane line, it is included under the category of this invention. 

[0055] As mentioned above, according to the 2nd operation gestalt, in the substrate of the fusion 
condition for liquid crystal display panel manufacture, when the edge of wiring and a counterelectrode 
and the edge of the seal line for liquid crystal impregnation constitute so that it may be located within 
the cutting plane line for dividing a fusion substrate into unit panel size, along with a cutting plane line, 
wiring is cut finely. 

[0056] Moreover, while preventing the defect of the liquid crystal layer by the inflow of air by 
minimizing the inflow of the air into a liquid crystal layer between the seal processes for sealing a liquid 
crystal inlet, the same cutting conditions are set up at the time of installation of the cutting process using 
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laser, and since applying to all cutting plane lines is possible, a process becomes easy. 
[0057] (The 3rd operation gestalt) In the panel proposed with the 2nd operation gestalt, since wiring and 
a liquid crystal inlet are located in a cutting plane line, although many dimension modification is 
required, the panel by which the existing wiring die length is not changed in the 3rd operation gestalt, 
but ** can also prevent poor cutting of wiring is offered to the existing panel configuration. 
[0058] Drawing 7 is the fragmentary sectional view showing the ** substrate for cutting by the 3rd 
operation gestalt of this invention. If drawing 7 is referred to, it is possible to use the glass substrate 142 
with which the conductive wiring 146, for example, wiring like aluminum with high ****, was formed 
in internal-surface 142a as a ** substrate for cutting, and the edge of wiring 146 was extended via the 
cutting plane line. The cutting plane line of a glass substrate 142 is displayed by the reference mark CL. 
The cutting direction reaches the lower conductive wiling 146 via internal-surface 142a from outside- 
surface 142b of a substrate 142. 

[0059] Between a substrate 142 and the conductive wiring 146, the buffer layer 144 with low **** is 
inserted. A buffer layer 144 spreads the generated crack to direct down [ of the lower wiring 146 ], in 
case it has predetermined width of face along with a cutting plane line CL and a crack occurs from the 
very thing. 

[0060] Drawing 8 is the perspective view showing the case where the buffer layer for crack propagation 
is applied to the color filter substrate 150 for liquid crystal display panels, and drawing 9 is the 
perspective view showing the case where it is applied to the thin film transistor substrate 160. 
[0061] Reference of drawing 8 offers the color filter substrate 150 with which red (R), green (G), and 
the blue (B) color filter layer 154 were formed in internal-surface 152a of a glass substrate 152 as a 
cutting object. Although illustration was omitted, a counterelectrode is arranged in the upper part of the 
color filter layer 154 of the color filter substrate 150. 

[0062] Since a counterelectrode exists even if it meets a cutting plane line 156, the case where a 
counterelectrode is not disconnected correctly as mentioned above produces it. Therefore, the buffer 
layer 158 which has predetermined width of face along with a cutting plane line 156 is arranged between 
internal-surface 152a of a glass substrate 152, and a counterelectrode. 

[0063] A buffer layer 158 consists of metal material which has low **** as mentioned above, and 
preferably, it is formed at the same process with the same matter as the black matrix layer (not shown) 
formed between color filter layers in order to prevent optical mixing between red, green, and the blue 
color filter layer 154. By this operation gestalt, a black matrix layer and a buffer layer 158 are formed 
with chromium (Cr). 

[0064] Reference of drawing 9 offers the TFT substrate 160 with which the gate wiring 164, source 
wiring 166, the pixel electrode 168, and the thin film transistor 170 were formed in internal-surface 162a 
of a glass substrate 162 as a cutting object. When the gate wiring 164 and source wiring 166 of the TFT 
substrate 160 are extended to the cutting plane line 174, poor cutting may occur as mentioned above. 
Therefore, the buffer layer 172 which has low **** along with a cutting plane line 174 is formed 
between the extension of wiring, and internal-surface 162a of a glass substrate 162. 
[0065] Drawing 10 is the rough perspective view of the laser-beam-cutting equipment for cutting the 
cutting object of drawing 7 - drawing 9 . The cutting object of drawing 7 - drawing 9 is cut using the 
laser-beam-cutting equipment illustrated to drawing 10 , without producing poor cutting of wiring. 
[0066] If drawing 10 is referred to, cutting equipment will irradiate the laser beam of two kinds of 
wavelength, i.e., the wavelength of omegal and omega2. The laser beam (the 2nd laser beam is called 
hereafter) which the laser beam (the 1st laser beam is called hereafter) with the wavelength of omega 1 
is for making a glass substrate 142,152,162 generate a crack in a cutting object, and has the wavelength 
of omega 2 is for making a buffer layer 144,158,172 generate a crack. As the aforementioned laser, the 
oscillation wavelength lambda is 10.6 micrometers, and there are semiconductor laser, ruby laser, etc. 
using an YAG laser with the high power which is about 50-250W, a C02 laser, and gallium arsenide. 
[0067] It is as follows if the process in which a cutting object, i.e., the color filter substrate 150 by which 
fusion was carried out and the TFT substrate 160, is cut using the cutting equipment of drawing 10 is 
explained. 
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[0068] First, the substrate by which fusion was carried out is arranged on a plate so that the outside 
surface of the color filter substrate 150 may counter with laser-beam-cutting equipment 200. From the 
1st laser 202 of laser-beam-cutting equipment 200, the 1st laser beam of one wave of omega by which 
outgoing radiation was carried out converges on the cutting plane line 156 formed in the outside surface 
of the color filter substrate 150, and is intensively absorbed by the glass substrate 152. From the 2nd 
laser 204 which follows the 1st laser 202, the 2nd laser beam of two waves of omega by which outgoing 
radiation was carried out penetrates a glass substrate 152, and is intensively absorbed by the buffer layer 
158 of the lower part. 

[0069] Rapid heating of the glass substrate 152 and buffer layer 158 which absorbed alternatively the 1st 
and 2nd irradiated laser beams is carried out, and high stress concentration produces them with local 
heat expansion along with a cutting plane line 156. Thus, from nozzle 206b of the cooling spraying unit 
206 which follows the 2nd laser 204 at the part on which high stress was concentrated, as compared with 
the temperature of the 1st laser radiation part of a glass substrate 152, the fluid of very low low 
temperature is intermittently supplied at intervals of 0.1 - 0.3 seconds, and cools quickly the buffer layer 
158 of the glass substrate 152 by which rapid heating was carried out, and its lower part. 
[0070] While heat expansion and a heat shrink occur by forced cooling in a part for a part for the cutting 
line part of a glass substrate 152, and the correspondence cutting line part of a buffer layer 158, high 
thermal stress occurs. And if the magnitude of the generated thermal stress becomes larger than the 
bonding strength which combines glass molecules, a crack will be generated by the front face of a glass 
substrate 152 by damaging the amorphous glass molecular structure and damaging the molecular 
structure. At this time, generation and the crack travelling direction of a crack are the same as the 
scanning direction of a laser beam. That is, a glass substrate 152 is completely cut by going on to 
perpendicularly a laser beam turns to internal-surface 150a from the outside surface of a glass substrate 
152. 

[0071] On the other hand, while the amount of [ of a buffer layer 158 ] stress raisers also generate heat 
expansion and a heat shrink by an exposure and forced cooling of the 2nd laser, high thermal stress 
occurs. If the magnitude of the generated thermal stress becomes larger than the bonding strength which 
combines the chromium molecules of a buffer layer 158, the crystal structure of a buffer layer 158 will 
be damaged and a crack will be generated by the front face of a buffer layer 158. At this time, the 
generated crack makes lower wiring spread a crack to the method of directly under, and the 
counterelectrode of a edge is finely disconnected like the cutting plane line of a glass substrate 152 as a 
result. 

[0072] If cutting of the color filter substrate 150 is completed through the aforementioned process, a 
fusion substrate will be over turned so that the outside surface of the TFT substrate 160 may counter 
with laser-beam-cutting equipment 200, and will be cut through the same approach as the 
aforementioned approach. 

[0073] Since the color filter substrate 150 and the TFT substrate 160 which were used with this 
operation gestalt are the glass substrate and buffer layer of the same quality of the material, it is not 
necessary to relieve the laser of other wavelength of the 1st laser and the 2nd laser which were used for 
cutting of the color filter substrate 150, and they can use them identically also during cutting of a TFT 
substrate. 

[0074] On the other hand, according to the ingredient of the counterelectrode of a color filter substrate, 
and the wiring material of a TFT substrate, the quality of the materials of the buffer layer of two 
substrates may differ. In such a case, in case a color filter substrate is cut previously and a TFT substrate 
is cut behind, the buffer layer of a TFT substrate may not be cut finely. Since the problem is solved, 
****** is still more possible in the laser which has the 3rd wave in the cutting equipment of drawing 10 
along the migration direction of laser. 

[0075] Moreover, although the substrate with the magnitude corresponding to unit panel size was 
mentioned as the example and said operation gestalt explained it, in order to raise the effectiveness of a 
process, it is desirable [ the cutting equipment of this invention ] to apply to a mother glass substrate 
with the area corresponding to the area which doubled the area of at least two unit panels. 
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[0076] Moreover, although said operation gestalt explained the example by which the 1st laser beam for 
making a glass substrate generate soak is first irradiated, and the 2nd laser beam for making a buffer 
layer generate soak is irradiated behind, use of the equipment with which the back 1st laser beam by 
which the 2nd laser beam was irradiated conversely first is irradiated is also possible. 
[0077] In case laser cuts the glass substrate or the liquid crystal display panel by which fusion was 
carried out by which conductive wiring was formed in the front face of a cutting place according to the 
3rd operation gestalt of this invention, when it has low **** between conductive wiring and the front 
face of a glass substrate and crack electric-wave nature makes a high buffer layer placed between them, 
even conductive wiring can be cut finely. 

[0078] As mentioned above, although the manufacture approach of the substrate for laser beam cutting 
concerning this invention, a liquid crystal display panel, and a liquid crystal display panel was explained 
referring to an accompanying drawing, this invention is not limited to this example. If it is this 
contractor, it is clear that it can hit on an idea for various kinds of examples of modification or examples 
of correction in the criteria of the technical thought indicated by the claim, and it is understood as what 
naturally belongs to the technical range of this invention also about them. 
[0079] 

[Effect of the Invention] According to this invention, generating of the glass chip whose fusion substrate 
for liquid crystal display panels is under cutting, and generating of static electricity while grinding the 
cutting plane of a fusion substrate are prevented as mentioned above. 

[0080] Moreover, while cutting the fusion substrate for liquid crystal display panels using laser, it is 
effective in generating of poor cutting of conductive wiring formed in the internal surface of a fusion 
substrate being prevented. 



[Translation done.] 
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